
DIGITAL BROADCAST I N6 RECEIVER AND METHOD OF CONTROLLING THE SAME 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to a digital broadcasting receiver 
which is utilized for receiving ground waves and the like, and 
more particularly to a digital broadcasting receiver capable of 
receiving HD (High Definition) broadcasting, SD (Standard 
Definition) broadcasting and the like, and to a method of 
controlling the digital broadcasting receiver. 

2 . Description of the Related Art 

In the process of transition from analog to digital 
television broadcasting, a great diversity of broadcasting is 
increasingly attempted; for example, HD broadcasting utilizing 
a band equivalent to one channel and SD broadcasting utilizing 
several channels resulting from dividing the band equivalent to 
one channel. When the HD broadcasting that has been terminated 
is switched to the SD broadcasting of the same channel, the user 
naturally needs to select a subchannel of the SD broadcasting. 

There has been proposed a method of selection comprising 
the steps of dividing a display screen into a plurality of windows 
and simultaneously causing the subchannels of SD broadcasting to 
be displayed on the respective windows whereby to select one of 
the subchannels therefrom (Japanese Patent Unexamined 
Publication No. Hei. 9-326972). 



In the conventional method above, however, the user would 
feel a sense of incongruity because the display mode of the screen 
suddenly changes to display the divided windows in only the form 
of static images after the termination of the HD broadcasting. 
5 Moreover, there can be the user's favorite subchannel in the HD 
broadcasting and the aforementioned method is never friendly as 
the user is required to select the subchannel while looking out 
13 the divided windows on the screen whenever the HD broadcasting 

is switched to the SD broadcasting. 
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The present invention was made under the aforementioned 
background and an object of the invention is to provide a digital 
broadcasting receiver which does not give a user a sense of 
incongruity even when one-channel HD broadcasting is switched to 
multi-channel SD broadcasting and the like and is so improved as 
to be friendly to the user in view of selecting a subchannel. 
Another object of the invention is to provide a method of 
controlling the digital broadcasting receiver. 

According to an aspect of the present invention, there 
is provided a digital broadcasting receiver comprising: a 
transport unit for separating/dividing a digital broadcasting 
signal that has been subjected to demodulation in order to output 
the separated/divided digital broadcasting signal toward a 
decoder; a broadcast detecting unit for detecting one of one- 
channel broadcasting and multi-channel broadcasting according to 
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a packet ID which is included in the digital broadcasting signal 
and has been inputted to the broadcast detecting unit from the 
transport unit; and a subchannel control unit for controlling the 
transport unit so that when a result detected by the broadcast 
detecting unit indicates the multi-channel broadcasting, a 
broadcasting signal including a predetermined packet ID is 
outputted . 

According to another aspect of the present invention, 
there is provided a method of controlling a digital broadcasting 
receiver by controlling a transport unit for separating/dividing 
a digital broadcasting signal that has been subjected to 
demodulation in order to output the separated/divided digital 
broadcasting signal toward a decoder, and an OSD control unit for 
causing an OSD to be made by superimposing data on a broadcasting 
screen, the method comprising the steps of: receiving data on a 
packet ID included in the digital broadcasting signal from the 
transport unit; determining whether the digital broadcasting 
signal is transmitted for one-channel broadcasting or multi- 
channel broadcasting on the basis of the data on the packet ID; 
instructing the transport unit to output a broadcasting signal 
including a predetermined packet ID when it is determined that 
the digital broadcasting signal is transmitted for the multi- 
channel broadcasting; and instructing the OSD control unit to make 
an OSD of a subchannel corresponding to the packet ID. 
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BRIEF DESCRIPTION OF THE DRAWING 
Fig. 1 is a block diagram of a digital broadcasting 
receiver for the purpose of describing an embodiment of the present 
invention . 

5 Fig . 2 is a flowchart of a program to be processed by an 

MPU (Micro Processing Unit) of the digital broadcasting receiver. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
□ An embodiment of the present invention will now be 

y described with reference to the drawings. Fig. 1 is a block 
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tu 10 diagram of a digital broadcasting receiver; and Fig. 2, a flowchart 
of a program to be processed by an MPU of the receiver. 
<($NQ$f The d V ital broadcasting receiver taken up now is a 
\t television receiver for receiving HD and SD broadcasting or ground 

*3 waves in order tcA display the contents of the broadcasting and 

tD 15 has a circuit configuration as shown in Fig. 1. 

In Fig. 1, reference numeral 10 designates a tuner unit 
for tuning and receiving a digital broadcasting signal; 20 , a 
demodulating unit for demodulating an output signal of the tuner 
unit 10; and 30, a transport unit for separating/dividing a video 
20 signal, an audio signal and the like from an output signal of the 
demodulating unit 20. 

The video signal outputted from the transport unit 30 is 
supplied to a display 50 via a decoder 40 and an OSD (On Screen 
Display) control unit 110. The OSD control unit 110 is a circuit, 
25 which is a general-purpose IC in this embodiment, for causing data 
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on channel and the like to be superimposed on the broadcasting 
screen displayed by the display 50. On the other hand, the audio 
signal outputted from the transport unit 30 is supplied to a 
speaker 70 via a decoder 60. 
5 K&tAJffty Althoikfh the transport unit 30 is the circuit used for 
separating/dividing the digital broadcasting signal subjected to 
demodulation as Mentioned above, it is also a circuit which 
functions as what qutputs data on a packet ID (PID) included in 
the digital broadcasting signal during the separating/dividing 
rn 10 process. The trar 
*| controlled according \to an external input with respect to 

f outputting what kind oApacket ID of the digital broadcasting 

O signal (e.g., video sign&l, audio signal and so forth). 

CO v ' 

O Reference numeral 80 designates an MPU for controlling 

\Q 15 the whole receiver including the tuner unit 10, the transport unit 
30 and the decoders 40 and 60. A remote control sensor 91 for 
receiving a signal from remote controller 90 for remotely 
operating the whole receiver and an operating unit 92 operating 
like the remote controller 90 are connected to the input port of 
20 the MPU 80. 

The remote controller 90 is provided with a power supply 
switch 901, a mode switching key 902, a channel selection key 903 
for making ordinary channel selection, a channel up/down key 904 
and the like. In addition, the remote controller 90 is provided 
25 with a subchannel selection key 905 for making SD broadcasting 
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selection. Incidentally, the operating unit 92 is also provided 
with similar keys. 

The subchannel selection key 905 is simultaneously used 
to set and input a subchannel to be initially displayed (equivalent 
5 to a setting unit) when the SD broadcasting is activated after 
the termination of the HD broadcasting. 

The MPU 80 demonstrates the functions of a broadcast 
O detecting unit 81, a subchannel control unit 82 and a storage unit 

hi 83 by sequentially processing a program which has been recorded 

ru 

fg 10 previously in an external memory 100. 

fb Tne contents of the program used for letting the storage 

T unit 83 demonstrate its function are such that the program is 

m processed when the operating mode is switched to a subchannel 

Jg setting mode after the mode switching key 902 is pressed and that 

«* 15 the data is stored in, for example, an RAM of the MPU 80 when the 
subchannel is set and inputted via the subchannel selection key 
905 . The setting and inputting operation is performed by the user 
on a SD broadcasting basis. 

The broadcast detecting unit 81 is used for detecting 
20 whether the digital broadcasting signal is transmitted for the 
HD broadcasting or SD broadcasting on the basis of data on the 
packet ID outputted from the transport unit 30. 

The subchannel control unit 82 controls not only the 
transport unit 30 so that the digital broadcasting signal of the 
25 packet ID corresponding to the subchannel held by the storage unit 



- 6 - 



# . . • 



83 is outputted when the result detected by the broadcast detecting 
unit 81 indicates the SD broadcasting but also the OSD control 
unit 110 so that data on the subchannel of the digital broadcasting 
signal outputted from the transport unit 30 is outputted and 
displayed . 

Further, the relations of all the subchannels contained 
in the SD broadcasting to the packet IDs are listed in a table 
of the external memory 100 or the like on an SD broadcasting basis, 
and the MPU 80 is allowed to recognize what kind of packet ID is 
included in the subchannel inputted for setting or selected via 
the subchannel selection key 905. 

Fig, 2 shows part of the contents of a program to be 
processed in the MPU 80, the program including a program for 
demonstrating the functions of the broadcast detecting unit 81 
and the subchannel control unit 82* This program together with 
the operation of the digital broadcasting receiver will 
subsequently be described. 

When the power supply is turned on via the remote 
controller 90 or the operating unit 92, the digital broadcasting 
signal is received by the tuner unit 10 based on channel selection 
and the digital broadcasting signal thus selected is sequentially 
inputted via the demodulating unit 20 to the transport unit 30. 
When the channel selection key 903 is pressed, the tuner unit 
10 is instructed to change the receiving frequency of the signal. 

Then, the MPU 80 feeds data on the packet ID from the 



transport unit 30 and determines whether the digital broadcasting 
signal selectively received on the basis of the data has been 
transmitted for the HD broadcasting or SD broadcasting. More 
specifically, a method of determining the signal through the S/W 
process is used to discriminate the HD or SD broadcasting (SI). 

When the HD broadcasting is determined , the transport 
unit 30 and the like is instructed to separate/divide the digital 
broadcasting signal subjected to demodulation into the video and 
audio signals to make the decoders 40 and 60 process the video 
and audio signals (S2) and to have the video signal displayed (S3). 
Then, the HD broadcasting is outputted and displayed on the 
display 50, whereas the voice is outputted from the speaker 70. 

In this case, an OSD of the channel data is made on the screen 
of the HD broadcasting if necessary similarly as in the 
conventional receiver . 

When the SD broadcasting is determined, on the other hand, 
the number of subchannels is confirmed. That is, the number of 
subchannels is determined to be 1 when the ID data fed from the 
transport unit 30 is 1, whereas a plurality of subchannels are 
determined to exist when the ID data is greater than 1 (S4) . The 
reason for confirming the number of subchannels is that only one 
channel may be used even in the case where the multi-channel 
broadcasting is utilized by dividing a band equivalent to one 
channel into several channels. 

When the number of subchannels of the SD broadcasting 



selectively received is 1, the transport unit 30 and the like is 
instructed to separate/divide the digital broadcasting signal 
subjected to demodulation into the video and audio signals as it 
is unnecessary to select any subchannel, and the video and audio 
signals are caused to be processed in the decoders 40 and 60 (S2) 
and displayed (S3) . Then, the subchannel of the SD broadcasting 
is displayed on the display 50 and the voice is outputted from 
the speaker 70 . An OSD of the subchannel data is made on the screen 
of the SD broadcasting if necessary similarly as in the case of 
HD broadcasting. 

When the number of subchannels of the SD broadcasting 
selectively received is greater than 1, the subchannel data held 
in the storage unit 83 is read out to determine whether or not 
the subchannel has been set according to the presence or absence 
of the data (S5) . 

When the subchannel is set, that is, when the subchannel 
data is held in the storage unit 83, the transport unit 30 is 
instructed so that the digital broadcasting signal including the 
packet ID corresponding to the subchannel is outputted ( S6 ) . Then , 
the transport unit 30 operates to separate /divide the digital 
broadcasting signal subjected to demodulation into the video and 
audio signals, which are then supplied to the decoders 40 and 60. 

Subsequently, information as to chargeable broadcasting 
channel previously recorded in the external memory 100 is checked 
to determine whether or not the subchannel is intended for 



chargeable broadcasting (S7). 

When the set subchannel is not intended for chargeable 
broadcasting, the OSD control unit 110 is instructed to make an 
OSD of the subchannel data concerned (S8) , and the video and audio 
signals outputted from the transport unit 30 are caused to be 
processed by the decoders 40 and 60 (S2) before being displayed 
(S3) . 

Then, the set subchannel out of those of the SD 
broadcasting is displayed on the display 50 and the voice is 
outputted from the speaker 70. The subchannel data is displayed 
on the display screen for a predetermined time. 

When the set subchannel is intended for chargeable 
broadcasting, on the other hand, the OSD control unit 110 is 
instructed to make an OSD of the subchannel data (S9) whereby to 
confirm whether or not the connection of a scrambling unit (not 
shown) necessary for watching the chargeable broadcasting 
television has been established by checking to see if I/O data 
transmission and reception are possible or not (S10). 

When the connection of the scrambling unit (not shown) 
is established, the scrambling unit is operated to cancel the 
scrambling of the digital broadcasting signal (Sll) and the 
signals are caused to be processed by the decoders 40 and 60 (S2) 
before being displayed (S3) . Then, the chargeable broadcasting 
is displayed on the display 50 and the voice is outputted from 
the speaker 70. An OSD of the subchannel data is made on the 



display screen for a predetermined time. 

When the subchannel is not set yet, that is, when the 
subchannel data is not held in the storage unit 83 yet, data 
inputted via the subchannel selection key 905 is to be waited for. 
When a subchannel is selected via the subchannel selection key 
905 or the channel up/down key 904, the transport unit 30 is 
instructed to output the digital broadcasting signal including 
the packet ID corresponding to the selected subchannel (S12). 
Further, the OSD control unit 110 is instructed to make an OSD 
of the subchannel data (S13), and the video and audio signals 
outputted from the transport unit 30 are caused to be processed 
by the decoders 40 and 60 (S2) before being displayed (S3). 

The same processing is applied to a case where the 
connection of the scrambling unit (not shown) has not been 
established, though the subchannel for chargeable broadcasting 
has been set. 

Further, the selected subchannel out of those of the SD 
broadcasting is displayed on the display 50 and the voice is 
outputted from the speaker 70. An OSD of the subchannel data is 
made on the display screen for a predetermined time. Even when 
the chargeable broadcasting is selected, however, the 
broadcasting cannot be watched unless the digital broadcasting 
signal is subjected to the scrambling process, and only an OSD 
of the selected subchannel data is made. 

In the digital broadcasting receiver according to the 
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present invention, the subchannel set by the user is displayed 
instantly when the HD broadcasting is switched to the SD 
broadcasting and an OSD of the subchannel is made. Since it is 
possible to display the user ■ s favorite subchannel initially, the 
receiver is very convenient to the user . Moreover , any subchannel 
can readily be selected via the subchannel selection key 905 or 
the channel up/down key 904 thereafter with an ordinary sense of 
selecting a station. 

The digital broadcasting receiver according to the 
10 present invention is applicable to not only a television receiver 
| but also a video apparatus or the like of course as long as it 

= p is capable of receiving both one-channel broadcasting utilizing 

p a band equivalent to one channel and multi-channel broadcasting 

p utilizing several channels resulting from dividing the band 

X 15 equivalent to one channel. 

Such a digital broadcasting receiver may be arranged so 
that a subchannel to be displayed initially is not set by the user 
but a subchannel that has been preset within the receiver is 
displayed initially when the one-channel broadcasting is switched 
to the multi-channel broadcasting. 

Hardware may also be used to realize the functions of the 
broadcast detecting unit and the subchannel control unit. 

As described above, in the digital broadcasting receiver 
of the invention, since the predetermined subchannel is displayed 
instantly when the multi-channel broadcasting such as SD 
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broadcasting is activated after the termination of the one- 
channel broadcasting such as HD broadcasting , the display mode 
is not changed unlike in the conventional receiver and the user 
is never given a sense of incongruity. Moreover, any subchannel 
of the multi-channel broadcasting can be selected smoothly to 
ensure that the operation is made friendly to the user. 



